Survival and Growth in Experimental Plots at a
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Santa Rosa Island Restoration
Site, 2016-2018
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Introduction
Santa Rosa is the second-largest island of the Channel Islands National Park, located
forty-five miles off the coast of Southern California. It had no native grazing mammals.
In 1820 the Spanish removed the native Chumash people. Then livestock and other
ungulates overgrazed the land, which led to soil erosion, sometimes exposing bedrock.
Today non-native mammals have been removed, and vegetation is recovering. In areas
where growing conditions are worst, recovery requires active restoration treatments.
Several experimental treatments are located at the Cloud Forest Restoration Project site.
Our study compares survival and growth of restoration vegetation including planted
coyote brush (Baccharis pilularis) and purple needlegrass (Stipa pulchra). These are
perennial plants: their root masses survive from year to year and can help retain soil.
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The control received
supplemental irrigation during
the first year. The plants would
likely not establish otherwise.
This treatment had irrigation
the first year. It consists of
erosion-control wattles (made
of jute fabric and coconut
fiber) installed downhill of the
plants with long metal staples.
This treatment was like the
W treatment but with fogcapturing fences made of
2-foot-tall 12-gauge wire
mesh and 40% shade cloth.
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↑ Figure 1: The F restoration
treatment includes wattles and fog
fences that follow the hillside
contour. On foggy days the fences
collect visible amounts of water, as
shown in the picture above.
Figure 2 →: The red dot shows the
location of restoration with respect
to the coast of Southern California.
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Table 1 ↓
↑ Figure 3: Height (cm) of Baccharis pilularis and
CA
Stipa pulchra across years by treatment.
Table 1: B. pilularis Canopy Area (CA) and Diameter (D)
2016
follow a trend similar to that of height, so not graphed.
2017
Figure 4 and 5: Survivorship of the original 80 plants
across year and treatment. Figure 5 additionally shows
the proportion of flowering and non-flowering S. pulchra. 2018
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Methods
B. pilularis and S. pulchra were planted in 2016 and initial measurements were taken.
In 2017 and 2018, surviving plants were measured again. Plant height, stem diameter, and
canopy dimensions were measured for B. pilularis. Plant height and evidence of flowering
were recorded for S. pulchra. Height and canopy were measured to 0.5 centimeters. Stem
diameter was measured to 0.01 millimeters. Flowers/seeds were recorded as present or not.
Height was measured from the base of the plant to the tip of the longest stem, blade, or
culm. Stem/s’ diameter was measured where they emerged from the soil. In the case of
multiple stems, the calculation √(s12+s22+…+sn2) was used to estimate effective stem
diameter. Canopy dimensions were measured as the longest length viewed from above and
the longest width perpendicular to the length. These canopy dimensions were multiplied to
represent canopy area. The average canopy area of B. pilularis that survived to 2017 and
2018 were divided by the 2016 canopy area average to determine a ratio of increase.
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Discussion
B. pilularis has the greatest survivorship and greatest gains in growth in the F treatment.
This is a trend consistent with the prior year’s findings. S. pulchra, however, appears to have
lost some height. This is likely due to the measuring technique: when the flowering stalks
(culms) were present, they were included in the height. Figure 5 shows that in 2018 fewer
grasses survived the relatively dry winter and a smaller proportion of those flowered, as
compared to 2017. There is no discernible difference among restoration treatments for S.
pulchra. The success of fog fences for B. pilularis is promising nonetheless.
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